4-Aryl-3-cyano-6-(2'-thienyl)-pyridine-2(1H)-thiones (1a-c) were reacted with phenacyl bromide, chloro-Narylacetamides or 2-chloroacetylaminopyridine to furnish 2-functionalized 3-amino-4-aryl-6-(2'-thienyl)-thieno[2,3-b]pyridines 4a-c and 5a-c or 5d respectively. The compounds 5a-d underwent different sequence of reactions to produce a variety of thienylpyridothienopyrimidines and, thienylpyridothienotriazines. Some of the prepared compounds were tested in vitro for their antimicrobial activities.
Introduction
The biological activities of condensed pyrimidines as sedatives, antibacterials and antimalarials are well documented.
1,2 Several thieno [2,3-b] pyridine derivatives are known to possess antibacterial, [3] [4] [5] antihypertensive 6 and gonadotropinreleasing hormone antagonizing 7, 8 activity. Pyridothienopyrimidine derivatives have been found applications as analgesics, 9 antipyretics 10 and anti-inflammatories. 11 Moreover, some pyridothienotriazines are known to exhibit antianaphylactic, 12 and antiallergic activity. 13 In view of these facts and as a continuation of our previous work on thieno [2,3-b] pyridines, [14] [15] [16] [17] we report herein the synthesis of the title compounds and their evaluation regarding antimicrobial activities.
Results and Discussion
Based on the important synthetic utility of many 3-cyanopyridine-2(1H)-thione derivatives, 12-17 the 4-aryl-3-cyano-6-(2'-thienyl)-pyridine-2(1H)-thiones (1a-c) were used as starting materials in the synthesis of the target heterocycles. The reaction of 1a-c with some halocompounds namely; phenacyl bromide, chloro-N-phenylacetamide or 2-chloroacetylaminopyridine in the presence of sodium acetate trihydrate gave 2-substituted methylthio-4-aryl-3-cyano-6-(2'-thienyl)-pyridines (2a-c, 3a-c and 3d). Upon treatment of these compounds with sodium ethoxide in ethanol, they underwent intramolecular Thorpe-Ziegler cyclization to furnish 2-functionalized 3-amino-4-aryl-6-(2'-thienyl)-thieno- [2,3-b] pyridines (4a-c, 5a-c and 5d). The latter thienopyridine derivatives were also prepared via direct reaction of 1a-c with the respective halocompounds in the presence of sodium ethoxide as a basic catalyst (Scheme 1). The cyclocondensation of 5a-d with triethyl orthoformate in the presence of acetic anhydride afforded pyrido[3',2':
The triazinone analogs 7a-d were prepared by diazotisation of 5a-d using sodium nitrite and acetic acid-sulfuric acid mixture. The interaction of 5a-d with carbon disulfide in hot pyridine resulted in the formation of thioxopyrimidinone derivatives 8a-d (Scheme 2).
The reaction of 8a with methyl iodide in ethanolic sodium hydroxide solution gave 3,9-diphenyl-2-methylthio-7-(2'- The structural formulas of all newly synthesized compounds were established and confirmed on the basis of their elemental analyses and spectral data (cf. Tables 1, 2 and experimental part).
Some of the synthesized compounds were evaluated invitro for their antimicrobial activities against three strains of bacteria and two fungal species (Table 3 ) using filter paper disc diffusion method. 18 Tioconazole (Tyrosyde ® ) (13) which contains a thiophene moiety in its structure was used as a reference substance. The results indicated that most of the tested compounds exhibited moderate to strong activities agaisnt Staphylococcus aureus, Bacillus cerus and Serratia rhodnii. However, concerning the antifungal activity, all tested compounds showed no effects except for compounds 3a, 3d, 6a, 7d, 9 and 12 which showed cosiderable activity against penicillium oxalicum and /or Aspergillus fumigatus.
Experimental Section
All melting points are uncorrected and measured on a Gallan-Kamp apparatus. IR spectra: Shimadzu 470 IRspectrophotometer (KBr; υ max in cm Table 1 .
4-Aryl-3-cyano-6-(2'-thienyl)-pyridine-2(1H)-thiones (1a-c).
These compounds were prepared in analogy to the method described before.
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Reaction of 1a-c with phenacyl bromide, chloro-Nphenylacetamide or 2-chloroacetylaminopyridine: Formation of S-substituted thiopyridines 2a-c and 3a-c or 3d. To a suspension of compound 1a-c (20 mmol) and sodium acetate trihydrate (3.0 g, 22 mmol) in ethanol (50 mL), the respective halocompound (20 mmol) was added. The resulting mixture was refluxed for 2 hrs. The precipitate that formed on cooling was collected and recrystallized from ethanol as pale yellow needles of 2a-c, 3a-c or 3d respectively. (Tables 1, 2 crystals of 4a-c and 7a-d respectively (Tables 1, 2 ). Method B: To a suspension of compound 1a-c (10 mmol) in sodium ethoxide solution (0.35 g sodium in 40 mL abs. ethanol), the respective halocompound (10 mmol) was added. The resulting mixture was refluxed for 20 mins. The formed yellow precipitate was collected and recrystallized from ethanol-chloroform mixture to give compounds 4a-c and 5a-d in 76-82% yield. These products were identical in all aspects to those described in method A.
Pyrido[3',2':4,5]thieno[3,2-d]pyrimidne-4(3H)-one derivatives 6a-d.
A mixture of 5a-d (5 mmol) and triethyl orthoformate (2 mL) in acetic anhydride (20 mL) was refluxed for 4 hrs. The solid thus formed while hot was collected and recrystallized from ethanol-chloroform mixture to give white crystals of 6a-d (Tables 1, 2) .
Pyrido[3',2':4,5]thieno[3,2-d][1,2,3]triazine-4(3H)-one derivatives 7a-d.
Sodium nitrite solution 10% (5 mL) was added to a solution of compound 5a-d (2 mmol) in concentrated sulphuric acid (5 mL) and glacial acetic acid (5 mL) at 0 °C during 5 mins. with stirring. The mixture was allowed to stand at room temperature for 30 mins. The solid that precipitated on dilution with water was collected and recrystallized from ethanol as white needles of 7a-d (Tables  1, 2) . Biological screening. The filter paper disc method was performed in Nutrient agar for bacteria and Dox agar for fungi. These agar media were inoculated with 0.5 mL of the 24 h. liquid cultures. Filter paper discs (5 mm diameter) saturated with each compound solution (10 mg/mL of DMSO) were placed on the indicated agar media. The incubation time was 48 h (at 37 °C for bacteria and at 28 °C for fungi). Discs saturated with DMSO were used as control. The diameter of inhibition zones (mm) were measured and recorded. 
4-Oxo-1,2,3,4-tetrahydro-2-thioxopyrido[3',2':4,5]thieno-[3,2-d]pyrimidine-4(3H)-one derivatives 8a-d. A mixture

